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Abstract 
7KHDUWLFOHGLVFXVVHVSURMHFWRULHQWHGVWXG\DW WKH&]HFK7HFKQLFDO8QLYHUVLW\ LQ3UDJXH)DFXOW\RI7UDQVSRUWDWLRQ
6FLHQFHV 6WXG\ZLWK SURMHFWRULHQWHG FRPSRQHQW SUHSDUHV VWXGHQWV RI EDFKHORU DQGPDVWHU VWXG\ SURJUDPPHV IRU
WKHLU FDUHHUV E\ H[SRVLQJ WKHP WR FRQFUHWH SUREOHPVROYLQJ DOUHDG\GXULQJ WKH FRXUVHRI WKHLU VWXGLHV:RUNRQ D
SURMHFW LH RQ D UHDO WDVN FRPPLVVLRQHG E\ DQ H[WHUQDO HQWLW\ UHTXLUHV VWXGHQWV WR DSSO\ DFTXLUHG SUDFWLFDO
NQRZOHGJH ,QVHSDUDEOH SDUW RI WKH SUDFWLFDO SUREOHPVROYLQJ LV WHDP ZRUN ZLWK RWKHU VWXGHQWV DFDGHPLFV DQG
VFLHQWLVWV3URMHFWVWXG\UHLQIRUFHVSUHSDUDWLRQRIVWXGHQWVIRUVROYLQJH[SHUWSUREOHPVLQ WKHLU IXWXUH MREVDQG WKXV
VLJQLILFDQWO\LQFUHDVHVWKHLUHPSOR\PHQWSRWHQWLDO
7KHDUWLFOHIXUWKHUGLVFXVVHVDGYDQWDJHVDQGGLVDGYDQWDJHVRISURMHFWRULHQWHGVWXG\DQGVWDWLVWLFDOGDWDIURPWKHODVW
WKUHHSURMHFWUHFUXLWPHQWV



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1. Background 
7UDQVSRUWDWLRQLVDVHWRISURFHVVHVZKHUHE\SHUVRQVREMHFWVHQHUJ\DQGLQIRUPDWLRQDUHWUDQVIHUUHGLQ
WLPHDQGVSDFH$VDQLQGHSHQGHQWVFLHQWLILFDQGWHFKQLFDOILHOGWUDQVSRUWDWLRQVWXGLHVDUHLQWHUFRQQHFWHG
ZLWKRWKHUDUHDVVXFKDVWHFKQRORJ\RIWUDQVSRUWDWLRQURXWHVDQGPHDQVWHOHFRPPXQLFDWLRQV\VWHPVDQG
HTXLSPHQW WHFKQRORJLFDODQGHFRQRPLFDVSHFWVRIPDQDJHPHQWRUPDLQWHQDQFHRI WUDQVSRUWDWLRQ URXWHV

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6FLHQFH(GXFDWLRQDQG7HFKQRORJ\
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DQG PHDQV ZKLFK FDQ DOVR EH VWXGLHG DW WKH &]HFK 7HFKQLFDO 8QLYHUVLW\ 7KH EDVLF PHWKRGRORJ\
HPSOR\HGLQWKHLQGHSHQGHQWHQJLQHHULQJILHOGRIWUDQVSRUWDWLRQLVDV\VWHPLFDSSURDFKZKHUHE\JHQHUDO
PDWWHUV DUH UHODWHG WR WKH VSHFLILFV LQ DUHDV VXFK DV WUDQVSRUWDWLRQ URXWHV WUDQVSRUWDWLRQ PHDQV DQG
PXWXDOO\LQWHUFRQQHFWHGRSHUDWLRQDORUORJLVWLFDOV\VWHPV
2. Project-oriented study 
$FDGHPLFSURJUDPPHDW WKH)DFXOW\RI7UDQVSRUWDWLRQ6FLHQFHV)76SURYLGHVLWVVWXGHQWVQRWRQO\
ZLWK WKH WKHRUHWLFDO NQRZOHGJH ± LQGLVSHQVDEOH IRU WKH IXWXUH H[SHUWV EXW LPSRUWDQWO\ DOVR IRFXVHV RQ
DSSOLFDWLRQ RI WKLV NQRZOHGJH LQWR SUDFWLFDO OLIH 6WXGHQWV DUH H[SRVHG WR WKLV DSSURDFK IURP WKH YHU\
EHJLQQLQJ RI WKHLU VWXGLHV HQVXULQJ WKH LQWHUIDFH EHWZHHQ WKHRU\ DQG SUD[LV 3URMHFWRULHQWHG VWXG\
SURYLGHVWKHIXWXUHJUDGXDWHVZLWKDQRSSRUWXQLW\WRWDNHSDUWLQVROYLQJSUDFWLFDOWDVNVDOUHDG\GXULQJWKH
FRXUVH RI WKHLU VWXGLHV 7KLV SUHSDUHV WKHP IRU WKH FKDOOHQJHV WKH\ZLOO HQFRXQWHU LQ WKHLU SURIHVVLRQDO
OLYHV
*UDGXDWHVZLWKSULRUH[SRVXUHWRSUDFWLFDODVSHFWVRIWKHILHOGDUHEHWWHUSRVLWLRQHGWRVXFFHHGRQWKH
MREPDUNHW7KHDELOLW\WRVROYHSURMHFWUHODWHGWDVNVLVDQLQYDOXDEOHH[SHULHQFHQRWRQO\IRUPDQDJHULDO
SRVLWLRQVEXWDOVRIRUFDUHHUVLQWKHSXEOLFRUSULYDWHVHFWRU:RUNRQDSURMHFWJLYHVVWXGHQWVRSSRUWXQLW\
WRDFTXLUHKDELWVRIWHDPZRUNVHQVHRIUHVSRQVLELOLW\IRURZQZRUNDVZHOODVDQDSSUHFLDWLRQRIWKHIDFW
WKDWWKHLUZRUNFRQWULEXWHVWRWKHRYHUDOORXWSXWRIWKHHQWLUHWHDP,GHDOO\VWXGHQWVVKRXOGZRUNRQORQJ
WHUPSURMHFWVFRPPLVVLRQHGE\H[WHUQDOHQWLWLHVDQGLQFRRSHUDWLRQZLWKGRFWRUDOVWXGHQWVDFDGHPLFDQG
VFLHQWLILFVWDII
$WWKH)76SURMHFWRULHQWHGVWXG\WDNHVDIRUPRIVSHFLDOL]HGFRXUVHVIRUDOOIXOOWLPHVWXGHQWVLQWKH
EDFKHORU RU PDVWHU SURJUDPPHV ZLWK WKH H[FHSWLRQ RI IXWXUH SURIHVVLRQDO SLORWV DQG PDMRUV LQ
7HFKQRORJ\ RI $YLDWLRQ 0DLQWHQDQFH 2IIHU RI VXFK FRXUVHV DW WKH )76 LV EURDG FRYHULQJ D ZLGH
VSHFWUXP RI SURIHVVLRQDO ILHOGV &XUUHQWO\ SURMHFWRULHQWHG VWXG\ FRXUVHV LQ &]HFK DUH RIIHUHG LQ WKH
IROORZLQJDUHDV
%DFKHORUVWXG\SURJUDPPH
• $XWRPDWLRQDQG,QIRUPDWLFV
• 7UDQVSRUWDWLRQ6\VWHPVDQG7HFKQRORJ\
• ,QWHOOLJHQW7UDQVSRUW6\VWHPV
• $LU7UDQVSRUWDWLRQ
• 0DQDJHPHQWDQG(FRQRPLFVRI7UDQVSRUWDWLRQDQG7HOHFRPPXQLFDWLRQV

0DVWHUVWXG\SURJUDPPH
• 6DIHW\RI7UDQVSRUWDWLRQ9HKLFOHVDQG,QIUDVWUXFWXUH
• 6HFXULW\RI,QIRUPDWLRQDQG7HOHFRPPXQLFDWLRQ6\VWHPV
• (QJLQHHULQJ,QIRUPDWLFVRI7UDQVSRUWDWLRQDQG&RPPXQLFDWLRQ
• 7UDQVSRUWDWLRQ6\VWHPVDQG7HFKQRORJ\
• 0DQDJHPHQWDQG(FRQRPLFVRI7UDQVSRUWDWLRQDQG7HOHFRPPXQLFDWLRQV
• /RJLVWLFV7HFKQRORJ\DQG0DQDJHPHQWLQ7UDQVSRUWDWLRQ
• $LU7UDIILF&RQWURODQG0DQDJHPHQW

,QDGGLWLRQWKHPDVWHUVWXG\SURJUDPPHRIIHUVWZRILHOGVRIVWXG\LQ(QJOLVK
• ,QWHOOLJHQW7UDQVSRUW6\VWHPV
• 7UDQVSRUWDWLRQDQG/RJLVWLF6\VWHPV

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,Q WKH EDFKHORU VWXG\ SURJUDPPH ZKLFK QRZ FRPSULVHV RQO\ WKUHH \HDUV VWXGHQWV FKRRVH SURMHFWV
ZLWKLQ WKHLU VSHFLDOL]DWLRQ LQ WKH WKLUG VHPHVWHU ,Q WKH VXEVHTXHQW WZR\HDU PDVWHU VWXG\ SURJUDP
VWXGHQWVFKRRVHWKHLUSURMHFWVDOUHDG\XSRQDSSO\LQJ6WXGHQWVQHHGWRSDVVDQH[DPLQDWLRQWRSDUWLFLSDWH
LQSURMHFWVZKLFKDUHLQJUHDWGHPDQG/DVW\HDU)76RIIHUHGSURMHFWVLQ3UDJXHDQGSURMHFWVLQ
'ČþtQLQWKHEDFKHORUVWXG\SURJUDPDQGSURMHFWVIRUWKHVXEVHTXHQWPDVWHUVWXG\SURJUDP
(DFKSURMHFWVKRXOGEHOLQNHGWRDQH[WHUQDOHQWLW\LQWKHSXEOLFRUSULYDWHVHFWRU6WXGHQWVDUHJUHDWO\
LQWHUHVWHG IRU H[DPSOH LQ SURMHFWV XQGHUWDNHQ LQ FRRSHUDWLRQ ZLWK WKH DXWRPRELOH LQGXVWU\ 3URMHFWV
XQGHUWDNHQLQFRRSHUDWLRQZLWKWKH0LQLVWU\RI7UDQVSRUWDWLRQRUWKH5RDGDQG+LJKZD\V$XWKRULW\DOVR
EULQJLQWHUHVWLQJUHVXOWV
:RUNRQDSURMHFW LVDJRRGRSSRUWXQLW\WRWDNHSDUW LQJHQXLQHSUREOHPVROYLQJ WLHGGLUHFWO\WRWKH
ZRUN RI WKH FRPPLVVLRQLQJ HQWLW\%RWK VWXGHQWV DQG WKH FRPPLVVLRQLQJ HQWLWLHV FDQ SURILW IURP WKHVH
DUUDQJHPHQWV)RUH[DPSOHFRPSDQLHVFDQUHFRJQL]HWKHVWXGHQWVDELOLWLHVGXULQJWKHLUSDUWLFLSDWLRQRQD
SURMHFW$VDUHVXOWVWXGHQWVFDQVWDUWWRZRUNLQDFRPSDQ\DOUHDG\ZKLOHVWXG\LQJKHQFHVHFXULQJWKHLU
IXWXUH SURIHVVLRQDO SRVLWLRQ ,Q DGGLWLRQ SURMHFW FRRSHUDWLRQ ZLWK H[WHUQDO HQWLWLHV FDQ EH D VRXUFH RI
LPSRUWDQW ILQDQFLDOPHDQV IRU WKH)76ZKLFKFDQ IXUWKHU FRQWULEXWH WR WKHGHYHORSPHQWRI WKH)DFXOW\
DQGWKHHQWLUH8QLYHUVLW\
3. SWOT analyses of project–oriented study  
6:27 DQDO\VLV LV DQ HIIHFWLYH PHWKRG IRU UHFRJQL]LQJ WKH VWUHQJWKV 6 ZHDNQHVVHV :
RSSRUWXQLWLHV 2 DQG WKUHDWV 7 RI D JLYHQ SURMHFWRULHQWHG VWXG\ /HVVRQVOHDUQHG FDQ EH HODERUDWHG
EDVHGRQWKLVDQDO\VLV)76XVHGWKLVDQDO\VLVZLWKWKHIROORZLQJUHVXOWV

S6WUHQJWKV
, 6WXGHQWVDFTXLUHEDVLFVRIWKHILHOGEDVHGRQWKHFRPELQDWLRQRISURFHGXUDODQGWKHRUHWLFDODSSURDFK
,, 6WXGHQWVPDVWHULQGHSWKDVXEILHOGRIWKHLUSURMHFWERWKRQWKHOHYHORIWKHRU\DQGSUDFWLFDOSURFHVVHV
DQGVNLOOV
,,, 6WXGHQWVDFTXLUHDSSURDFKHVQHFHVVDU\IRUHQJLQHHULQJZRUNLQFOXGLQJDELOLW\WRILQDOL]HDSURMHFW
,9 6WXGHQWVOHDUQWRZRUNDQGFRPPXQLFDWHLQDWHDP
9 6WXGHQWVKDYHDQRSSRUWXQLW\WRIDPLOLDUL]HWKHPVHOYHVZLWKWKHSURIHVVLRQDOHQYLURQPHQWLQZKLFK
WKH\DUHOLNHO\WRZRUNDIWHUFRPSOHWLRQRIWKHLUVWXGLHV
9, .QRZOHGJHDFTXLUHGGXULQJSDUWLFLSDWLRQLQDSURMHFWLVDGYDQWDJHRXVIRUIXWXUHGRFWRUDOVWXGHQWV
9,, 3URMHFWOHDGHUZRUNVZLWKD\RXQJWHDP
9,,, 6HQLRUVWXGHQWVVKDUHWKHLUH[SHULHQFHVZLWKWKHLUMXQLRUFROOHDJXHV

W:HDNQHVVHV
, 7LPHGHGLFDWHGWRDSURMHFWLVOLPLWHGDQGPD\QRWSURYLGHVSDFHWRSHQHWUDWHWKHWRSLFLQVXIILFLHQW
GHSWK
,, 3DUWLFLSDWLRQLQDSURMHFWSURORQJVWKHWLPHQHFHVVDU\WRFRPSOHWHWKHVWXGLHV
,,, 3URMHFWRULHQWHGVWXG\LVWLPHFRQVXPLQJIRUWKHSURMHFWLQVWUXFWRUVZKLFKQHHGWRZRUNZLWKWKH
VWXGHQWVLQGLYLGXDOO\
,9 *LYHQSRLQWV,,DQG,,,SURMHFWRULHQWHGVWXG\LVUHVRXUFHGHPDQGLQJ
9 6WXGHQWVDUHQRWVXIILFLHQWO\VNLOOHGRUPDWXUHIRUWKLVW\SHRIZRUNHVSHFLDOO\WRZDUGVWKHEHJLQQLQJ
RIWKHLUVWXGLHV
9, 3URMHFWVZKLFKDUHFDUULHGRXWDWWKHXQLYHUVLW\SUHPLVHVSXWGHPDQGVRQWKHTXDOLW\DQGRQ
ODERUDWRU\HTXLSPHQW
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9,, 3URMHFWVEULQJWKHH[SHFWHGUHVXOWVRQO\ZKHQWKH\DUH³PXOWLJHQHUDWLRQDO´WKDWLVZKHQWKH\LQYROYH
SDUWLFLSDWLRQRIVWXGHQWVIURPGLIIHUHQWJUDGHVZLWKGLIIHUHQWOHYHORINQRZOHGJHDQGVNLOOV
9,,, ,WLVGLIILFXOWWRILQGPRWLYDWLRQIRUZRUNLQJRQDSURMHFWZLWKRXWILQDQFLDOUHZDUGHVSHFLDOO\
ZLWKLQFUHDVHVLQOLYHOLKRRGFRVWVDQGIRUVWXGHQWVZKRZRUNGXULQJWKHLUVWXGLHV

O2SSRUWXQLWLHV

, )RUH[WHUQDOHQWLWLHVLQYROYHGLQSURMHFWV
L 6WXGHQWVSURMHFWUHODWHGZRUNFDQFUHDWHV\QHUJLHVZLWKUHVHDUFKZRUNRIWKHVFKRRODQG
HFRQRPLFDFWLYLWLHV&RRSHUDWLRQFRQWULEXWHVWRGHHSHQLQJRIPXWXDOXQGHUVWDQGLQJRIWKH
GLIIHUHQFHVEHWZHHQDFDGHPLFDQGFRUSRUDWHRUJDQL]DWLRQDOHQYLURQPHQWV
LL 1DUURZVGRZQUHFUXLWPHQWGHPDQGVDQGGHVLUHGSURILOHVRIMREVHHNHUV
LLL (QVXUHVPDQDJHGUHFUXLWPHQWRIJUDGXDWHVZKLFKDUHIDPLOLDUZLWKWKHLQQHUIXQFWLRQLQJDQG
FXOWXUHRIFRUSRUDWLRQVDQGRUJDQL]DWLRQV
LY &RUSRUDWLRQVDQGRUJDQL]DWLRQVFDQLQIOXHQFHFKRLFHRIWRSLFVDQGIRFXVRISURMHFWV
Y $GDSWDWLRQRIJUDGXDWHVWRWKHQHZZRUNLQJHQYLURQPHQWLVIDVWHU
,, 6WXGHQWVWKHVHVZKLFKDUHUHODWHGWRWKHSURMHFWFDQEHTXDOLWDWLYHO\HQKDQFHGDQGRIWHQGLUHFWO\
XVDEOHEH\RQGWKHDFDGHPLFVSKHUH
,,, 6WXGHQWVZKRZRUNRQDSURMHFWH[SHULHQFHWKHVRFDOOHG³VSRQWDQHRXVVHOIOHDUQLQJHIIHFW´±QDWXUDO
VWXG\DQGVHOIHGXFDWLRQE\IROORZLQJDJRRGH[DPSOHDOWHUQDWLYHO\E\DYRLGLQJDEDGH[DPSOHE\
DQDO\]LQJOHVVRQVOHDUQHG7KLVHIIHFWJHQHUDOO\DULVHVLQWHDPVRIVWXGHQWVDWGLIIHUHQWOHYHOVDQGLQ
PRWLYDWLQJZRUNHQYLURQPHQWZLWKDYLWDOHOHPHQWRIFUHDWLYLW\
,9 )LQDQFLDOO\UHZDUGHGZRUNRQDSURMHFWLVPRUHLQWHUHVWLQJIRUDVWXGHQW

T7KUHDWV
, 3URMHFWLQVWUXFWRUVDUHQRWPRWLYDWHGRUWKHLUPRWLYDWLRQGHFUHDVHVRYHUWKHFRXUVHRIWKHSURMHFWXQGHU
WKHOHYHOUHTXLUHGIRUWKLVW\SHRILQVWUXFWLRQ
,, &RRSHUDWLRQEHWZHHQWKHH[WHUQDOHQWLWLHVDQGXQLYHUVLW\LVQRWREWDLQHGRUGLVDSSHDUV
,,, /DFNRIQHFHVVDU\UHVRXUFHV
,9 ([WHUQDOLQVWUXFWRUVHQJDJHGLQWKHSURMHFWVSUHIHUWKHLUHPSOR\HUVDSSURDFKHVDQGLQWHUHVWVRYHUWKH
DFDGHPLFQHHGV7KLVFRXOGFRPSURPLVHWKH³PDUNHWQHXWUDOLW\´RIWKHXQLYHUVLW\
9 /LPLWVSRVHGE\LQIUDVWUXFWXUHIRUH[DPSOHE\OHJLVODWLRQ

6:27 LV KHOSIXO LQ LQGLFDWLQJ QRW RQO\ WKH VWUHQJWKV RI WKH SURMHFWRULHQWHG VWXG\ EXW DOVR LWV
ZHDNQHVVHV ZKLFK WKH )76 FDQ WUDQVIRUP LQWR VWUHQJWKV ,GHQWLILFDWLRQ RI WKUHDWV LV LQVWUXPHQWDO IRU
WU\LQJWRDYRLGWKHP

4. Statistics related to competitions for student projects 
7KH IROORZLQJ WDEOHV VKRZ VWDWLVWLFDO GDWD RI WKH SURMHFWV RIIHUHG LQ GLIIHUHQW ILHOGV RI VWXG\ WKH
FDSDFLW\ RIIHUHG WR VWXGHQWV DQG QXPEHUV RI DFWXDOO\ DGPLWWHG VWXGHQWV 7KH WDEOHV DUH GLYLGHG LQWR
EDFKHORUDQGPDVWHUVWXGLHV7KH\DOVRLQGLFDWHWKHJHQHUDOLQWHUHVWRIVWXGHQWVLQGLIIHUHQWILHOGVRIIHUHG
E\WKH)76

$OO WDEOHV VKRXOG EH QXPEHUHGZLWK$UDELF QXPHUDOV+HDGLQJV VKRXOG EH SODFHG DERYH WDEOHV OHIW
MXVWLILHG/HDYHRQHOLQHVSDFHEHWZHHQWKHKHDGLQJDQGWKHWDEOH2QO\KRUL]RQWDO OLQHVVKRXOGEHXVHG
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ZLWKLQDWDEOHWRGLVWLQJXLVKWKHFROXPQKHDGLQJVIURPWKHERG\RIWKHWDEOHDQGLPPHGLDWHO\DERYHDQG
EHORZWKHWDEOH7DEOHVPXVWEHHPEHGGHGLQWRWKHWH[WDQGQRWVXSSOLHGVHSDUDWHO\%HORZLVDQH[DPSOH
ZKLFKDXWKRUVPD\ILQGXVHIXO

7DEOH6WDWLVWLFVRIWHQGHUVIRUEDFKHORU¶VSURMHFWVLQ3UDJXH
:6ZLQWHUVHPHVWHU
66VXPPHUVHPHVWHU










7DEOH6WDWLVWLFVRIWHQGHUVIRUPDVWHU¶VSURMHFWVLQ3UDJXH
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7DEOH6WDWLVWLFVVWXGHQWVRQSURMHFWVRQUG0D\


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7DEOH6WDWLVWLFVRQSURMHFWVOHDGLQJRQUG0D\
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5. Conclusion 
3URMHFWRULHQWHG VWXG\ DW WKH )76 IRU EDFKHORU DQG VXEVHTXHQW PDVWHU VWXG\ SURJUDPPHV LV
XQHTXLYRFDOO\EHQHILFLDODQGSOD\VDQLUUHSODFHDEOHUROHLQHGXFDWLRQ,WSUHSDUHVVWXGHQWVIRUVXFFHVVIXO
FDUHHUV VLQFH LW JLYHV WKHP DQ RSSRUWXQLW\ WR HQJDJH LQ JHQXLQH SUREOHPVROYLQJ DOUHDG\ GXULQJ WKH
FRXUVH RI WKHLU VWXGLHV 7KHLU ZRUN KDV D VSHFLILF LPSDFW RQ WKH H[WHUQDO FRPPLVVLRQLQJ HQWLW\ )76
JUDGXDWHVWKHUHIRUHSRVVHVVQRWRQO\WKHWKHRUHWLFDONQRZOHGJHEXWDOVRKDYHDQH[SHULHQFHLQDSSOLFDWLRQ
RI WKLV NQRZOHGJH 6XFK DSSURDFK LV YLWDO HVSHFLDOO\ WRGD\ ZKHQ FRPSDQLHV DQG RUJDQL]DWLRQV DUH
LQWHUHVWHG LQ UHFUXLWLQJSULPDULO\H[SHUWVZLWKSULRUZRUNH[SHULHQFH)76DQVZHUV WKHVHGHPDQGV ,W LV
WKHUHIRUHQRWVXUSULVLQJWKDWDFFRUGLQJWRVWXGLHVFDUULHGRXWLQ>VHHUHIHUHQFHV@)76EHORQJHGWRWKH
ILYHVFKRROVZKRVHJUDGXDWHVGLGQRWIDFHDQ\GLIILFXOWLHVZKHQHQWHULQJWKHMREPDUNHG3URMHFWRULHQWHG
KDVSOD\HGDVLJQLILFDQWUROHLQWKLV
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